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(57)Abstract: R m 

PROBLEM TO BE SOLVED: To obtain a polymer k$$$$H& ^oj^hc— )^ 

compound for photoresist which is excellent in dry C=Q C-p 

etching resistance, adhesion to substrates, and alkali ?6$' (f r 

solubility and exhibits a high solubility in propylene glycol jC^^ 1 Tt~\ 

monomethyl ether acetate(PGMEA). tf^Yy /Mli^ 

SOLUTION: This polymer compound contains (A) 22-40 §M*^ : 



mol% monomer units represented by formula (I), (B) 20- 
38 mol% monomer units represented by formula (II), and 
(C) 22-58 mol% at least one kind of monomer units 
selected from monomer units represented by formulae & 

(Ilia) and (IHb). In those formulae, R is H or methyl; and ^jW'Sf^Hf^' -f-CH 2 -C — 

R1, R2, and R3 are each independently a 1-3C alkyl. c=o g=A 
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(57) mm 

^^;Ux~7^T-fer— h (PGMEA) *C*tl,T» 

(A) TIBS; ( I ) -emZti*>*:S-?-^~y 2 
-4 0*;b% v (B) TIEsS (ii) -cmztiZ*;-?- 
=l~*j F^20-38W^ RO' (C) TIHSC (ill 
a) SO' (Illb) a>6atR£ft/c^&< <b^> HKD-fcy 
^22-5 8^;U%^tf 0 

Utl] 



R 

-f CH 2 -C- 



C=0 




(I) 




R 

-(-af 2 -c- 




0H 

(II) 

R 

-<-ch 2 -c— y 



(Ilia) (Illb) 

(SI*. R«7K^M^Xi3:^^;l'S ; &^L. R\ R\ 



C2) 



[S»*3S1 ] (A) TIBS; ( I ) 

h^22-40^I/%, (B) TIBS (II) r« 
2tl&*:S -?-3L~y h£2 0 — 3 St)l%. J&U 
(C) TIBS: (Ilia) T&& (nib) frfcjMRStifc^fc 

[fti ] 

R 

+ CH 2 -C— )~ 
C-0 





10 



(I) 

R 

-ecH 2 -c- 



C=0 



(II) 



R 

-(-CH 2 -C- 



C=0 



R^C-R 2 



(Ilia) 



BP 



(IHb) 



cis^ji2] s; (ma) cc*$wsr\ R i mmic** 
[i#^js3] sc (mb) m^R 3 w^nx(i 

[»*314] h (A) , ^/v^^. 

* h (B) R^y^-ZL^y h (C) <D^ff#WS# 

[|f^S5 ] (a) TIBS; ( 1 ) -CSiStt* (y^?) 
7^'J«xXr;^22-40«%, (b) TIBS 

(2) -C^^tl^) (^£) 7i"JiWxXf^2 0- 
3 8Wo, SO' (c) TIBS (3a) ISO? (3b) 

422-5 8*JWdt?#«*«-&«*A«^Ur»6 
[<t2] 



20 



30 



40 
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CH 2 =< 



R 



CH 2 =C 



C=0 



C=0 





OH 



(1) 



CH 2 =< 



(2) 



R l -C-R 2 



CH Z =< 



c=o 



(3a) 



(3b) 



50 



(5£#, Rte^M^XW^^S^U R\ R\ 

[lf*JI6] (a). (b)M(c)031©(^ 

Sci{cJ:0£fcilX«Wt©U-C»6*iSfS*S5i2iS 
©7 * h u^x f-flm$mk^*J. 

ee<b*JR. ^n**:Wfc&fb**. - h afb^s. 
«w*4>&< <t&^b7k5g£^t?fi^6feis©:7* r- u 

g£©F edor s©^CC<fc€.i§»a^ , 7J<-^-©fii 
#7 . 0 (cal/cm') , "~14. 0 (cal/c 
m 1 )'" [14. 3MPa 1 "-28. 6MPa"'] © 
©ffl-c«)Si»*^6IB*E©7* h uyx hfflittfH4b£ 

c 1 o ] it mm i - 9 ©rati *>©s«ci afg© 7 

[»3jegll] jgSiJiLT^ntU^y a-A-^y 

[fS9§©i$Wfc!ft9J] 
[0 0 0 1] 

c smb©*-*- a matm ] **g§ tj*zs»©afcw»nx«c 



C3) 



[0002] 

m*(D&ffi] 3mwM&jM-cm^t>ti*>? * buy 
v?>>/m&&m?zm&tLx. ^zv^wk&nt 10 

«c % spy v-^r^-r^^e^v-jLjii, h©^x«^: 
[ooo 4 ] — ar. u^x hmcomit it, s&wg 20 

t >#©,■£#> 6 7" a f u > 3 — ;i^e ^ g=- ji/x — f^t, 
T-feT— h (PGMEA) ^KKC^ffl^ti 

[0005] ic6*s. ±fe©# y-^-^flus-r-s^ 

^-^.^•^ h©^X»*^#Ji§^#te£W-r£J: 

—f-Jl/T^^-h (PGMEA) tC*t-r^^fStt*^C^ 

^tsXV?-%y* h u^x hffliJIibtfflC^i. 30 
SSbftBfc;< * - > £fitg<fc < BJ&-C # fc V 0 S . 

[0006] 

A-x— r;l-T-teT-- h (PGMEA) CC*tL,T?§ji?&© 

(o 0 0 7 ] *^©ffe©BW«, * yv-^flt^-rs 40 

^-/^g^Ux-T^T-feT— h (PGMEA) iCftVX 

i&M&<Dm>7 * v u^x vmm^f-it^mii. mm^ 
*it&mz^tiy* h u^x 

[0008] *^©se>(cffe©aw«. afcHBtt^*- 
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[0009] 

[i$M£B?&-rSfc«>©#©] *^^e>«. ±IBglft 

ISSt&g© 3 a©* y „ h ^^©SD^r-^if 

y Dl^14?:Wr6/cWt , ii5:< . Hyie*^ v-x^ ? 
h ©Hft #Hi8g5£#*g£^,T- 1, > £ {c & 6 -r . 
^PtfU>:?y n-^yy^x-T^T-te-?-- h 

(pgmea) icMLxm^mm^m-rc6^M.m 
[o 0 1 0 ] -r&t)^. *mm, (a)tib^;(i) 

tSShSty^-a-i, f-£2 2^4 0*^%, 
(B) TIES; (II) TtSWtyv-aii, h£2 0 
-3 8*Jl>%. RO* (C) TiB5$ (Ilia) SO' (Illb) 
a>6jItR3*l/c4>&< lf0^y7-a- 7 h£2 
2~~5 8*Jl>%^t?:7* h Ui?x hfflBtfHHfcl^>l£ti 

[{fc3] 



-fCH,-C- 



l 

c=o 



-(-CH z -C—h 
C=0 



(i) 



-<-ch 2 -c- 



(in 



R 



c=o 



C=0 



R^C-R 2 



(Ilia) 



(nib) 



lwia5$ (Ilia) CCfc^^>R\ R 2 ^cc^^;bS-c*>€> 
O^MFiUl^ £/c .S: (nib) CC*5WSR J «JffSU 
<i^f;HX(ii^;Ht$)5 e mm? * h u^x h 

(A) , h (B) h 

(c> o^ttswa^^u^-^^T^^^>/v-^ 
[ooi i] *»wo:. ( a ) Ties: ( i ) -cm 
%. (b) Ties: (2) r«?ti€> t^«;^®! 

xxf^2 0^3 8^l/%, SO' ( c) TIBS: (3a) 



(4) 



JBtU (3b) frh3B$RZtitc'PU< th in<D (SZ) T 
? »; «xxrj^ 2 2-58 *>i%^tsma&m& , M 




R 



Oi 2 =C N 



:c=o 




10 



OH 



(2) 



CH 2 =< 



0 

R l -C-R 2 



CH 2 =< 



c=o 



20 



(3a) 



(3b) 



[ 0 0 1 2 ] CO? * h U^X h JBW^{t£«JCCtt. 
B5iB (a) k (b)Rtf (c) ©31© U£) U 
;i/i£x xr;^^¥lf*^t^ftM 0 , £j£U/e 

[0013] ±lE<D£fc^X«Sflfc^^<t LTffl^SW 
3R, ^-Fnji:^ -h'JJk x-f^k ^h>, xx 

«Btt««»i Itffll^flMOF edorsOS 
ffiCcJcSjgJBK^^^-^-Offitt. Wfctf. 7.0 40 
(cal/cm 3 ) l/J -14. 0 ( c a \ / cm 3 ) 1/2 
[14. 3MPa ,/2 -28. 6 MP a 1/2 ] (D«HT?*> 

[0014] #fHB«:* * A:, ±IB©:7 * h U^X hffl 

Kfl^fc^ft £ 3K»»S£»J t**PU< tb^tsy* h u 
s?x hfflSfliffi^^ffitt-rs. coy* h u>>x hffl 

[0015] wmm-cte. rr^v^j i 
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£ r^j^'ja^^j <t£ r (y£) 
[00 16] 

i§m<v£M<Dffi&] xmxoy *hiszs* vmmfti- 
it^mz. #yv-»w{c, mib^ (i) ri?ni 

h (A) ^2 2-4 0^1/%, iiflfi^ 
(II) -castx^^r^v-^^ h (B) ^20-38 
*;U%, &£>Ti5IB5£ (Ilia) SO 1 (Illb) #>6«fl?3*l 
fc4>&< it 1®<D*^-:X-? h (C) ^22-5 

[0017] h (A) fc^* 

U v V (B) ttJRCCfc Fn*^l/S*W 

?KC)lt xxf*^S^M1*SK«KW*3 

ratfrrs. h (a) > (B) s 

O'(C) « % <5rti*>fli«W*«*WT4A:«>, cn6© 

*^-;xx y h-c«j£3ft-ci>&* yv-at % K^-r 

[0018] f UT, ^7-^>; b (A) „ (B) 

VHf (C) sigBOKHr^wrSiS^^k^BJtt* M 
{>^61 u^x hfflco^ffjii/r— MWCcffli^ 

[0019] sP'Jv-^ffitS^^^-^? hCD 

« % *^7^7 h (A) #2 5-3 5^%, 
v-zir- y h (B) ^2 5-3 5^;U%. ^yv-^LX 
h (C) 7^3 0-5 0^ril/%liJST'^>eo 
[0020] HufBS; (Ilia) SO' (Illb) R\ 
R\ R 3 (CfcW -S^IS 1 - 3 ©7 1 1 
J^^m, x^-jUS. ^otrjUS, ^y^ob'iH^f 

[002 1 ] &ftffl<Dy * h U^X hffllB^^Hb^ft 
miio^y^-^^y h (A) % (B) SO' (C) 

-ax>y h (A) , (B) RV (C) <D£ft^frS#tf 



±, <£0»£b<**9 5^Jb%t{_t #CC»^L<«9 
8*/U%feU: (mttl 0 0^)1%) V$>2> 0 *fc % * 

[0 0 2 2] tt, S^IWIIW^ 

S (Mw) «: v FflxJ£l , 000^500, 000, & 
&0<&3. 0 0 0-50, 0 0 0. £e>CcS?£b<«: 
5. 0 0 0-2 0, oooisr^^ (M 
w/Mn) tt. MAtfl. 5-3. 5ffiftr**. & 

to 

[0 0 2 3] KffiBS(I) . (II), (Ilia), (in 

b) -cmstiz^s-?-^-? biz. 

£ (V£) r^'Jil/ixxr^n^y^-ibtl^ 

h U^X hffllKfl^F-it^BKi. ( a ) mflBS; ( 1 ) *c* 
(^£) 7^ , J;Hxxf;^22-40 : e;!/ 
(b) Mies; (2) rstsn* u*) r^u^n 

xxm2 0-3 8^;I/%, RO* (c) SuieS: (3a) 
SCf (3b) ^«RStifc^&<ifelt(D U£) r 
^ ;Hx^f;^ 2 2-5 8 -tJU^tf^Sffig^Bj 

[o o 2 4] a; ( i ) -c*sn*{t^»cctt, 5-r* 

(= 4 -T>> 'JD^W^>- 6 HUv'^p 
[3. 2. 1. I 3 - 8 ] ^>-7-*» , 5-^# 
^^^1/^^-2, 8 - sfrtfjlj-^trMtf^? b 
> ( = 4-y^^yD-/;W^-6 -tf+u-f* »;^^ 
P[3. 2. 1. I 3 - 8 ] /t>-7-t»^tl 

[0 0 2 5 ] a (2) T^SftSffc^BtfCtt. 

y d ^I/t+V - 3 - t Fa + V7^7>^>, 

£^ t)u j)i,*lris- 3 - b KP+^7^v>^>^ 

[0 02 6] s; (3a) r*sn«ft*w«c{fc^ftiLr. 

tt. 1- (2-7^yn^;l/t+^-2-7 , D 

fcVU) 7^7>^> [ = 1 - (1 - 7^yu>fJl/tt^ 
- 1 -V ^;l/x^;U) T#v>£>] , 1 - (2-^2 
y n^iU^+^-2 -^*n t*;u) 7#^>£> [ = 1 - 
( 1 ££»;a^;U**>/- l -^^;l/x^) r# 

^Dfil/)7^7>^> 1 1 - ( l ->£^y 
t^^>- 1 ^l/7'Db*;b) 7^7>^>. 1-(1 
-7^'J D-/ )l^^riy— 1 - X6F ;U;/P fc: Jl>) T#v> 
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1 - (l-^^^yu^;l/t^^-l-x^7* 
pfW 7^7>^> t 1- (l-7i"JP^;W^ 
- 1 -^^i^^u) 7^7>^>, i - ( i - y 
!/n^;l/:**->- i -y^;uy^;l/) T#-?>2>U£ 

wmiht\z> 0 c n e>©^ ^ 7-(jf 2 1«± 

[0027 ]S (3b) r»S*l*a^«!CC». 2-7* 

ynw^>-2-^^i/7^7>^> 4 2-^^?^ 
yn^^^>-2-y^i/7^7>^> t 2-r^y 

10 uj)l**ris- 2 -x5 L ;t/T^v>^>, 2-x^- 

2-^^^ya^;i/t^>7^7>^>^sns 9 c 
n*><£Hr y 7-^rx« 2 ««±a*^fo«"cttffl 

coo28] mm&* mmn^tez. r?v 

Mx^, x-f\>U (^x^;Ux-r*;l/^FCDiIt^x- 

20 fL^x^;u&£) . (r-feh>, ^;t/x 

(N, N-i^^;U7-feh7S h\ N, N-^^U* 
^A7 5 K£c<!:) , xlM^s/K 9^x^**2/ 
Kttif) , T)Vzi-)\, (^£^-;k x£^-~;t,, :/n 
Jbsfcif) , mtHm ("<>*?>, h;l/x>, 

3^©«^BteSU*«8r*s. s^as«> m«3 

30 0-1 5 0 -C^g<DiBBr BffiltRr # * e 

[0029] *§zw<D7 *hu*sx vmmfrHt&m 

*?£0<tt. me (a) % (b)R»(c) <D3« 

m&u. &f&utc#w-&^ts'mm Mfe« 
[0030] mim>mxsxmx>mm&t L-cm^zm® 

50 ^4f> % *^dr>3Eci'€>|g«F»|^t7KJR ; 
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&£) . xMJ;b (T-feh-HJJk o^Fy^ 
<!:) . x— (yx^x-f^k t^-f V fc\rt/X 

tK077>, ^***>tti*<Di83Kx-^l/) . 
>(T-feF>, ^^x^hx ^-{y^;l/^h 

X^U>*7-#*~F V 7'Dfl/>^>- 

[0 03 1 ] BylBa®X«mt®^i LTffl 

«S«i(DJt*tt, (flflUt ; 2 5°C) 

= 1 0/9 0-9 9/1, #*L<tt«r#/lft» <f*39l 
It; 25°C) =30/70-98/2, 26Ct«£L< 
\m%/'&M (tmtk: 2 5*C) =5 0/5 0-9 7/ 

[0 03 2] Miaftf£^WftJ8^<b LrffiC^tffl 
?g^<DF e d o r s ©*ffiCC<fc £igJ»fiE^y 

7. 0 ( c a 1 /cm 3 ) 1/2 - 1 4. 0 (cal/cm 
3 ) 1/2 [14. 3MPa 1/2 -28. 6MPa 1/J ]©Ji 

[0 03 3] MfaW^^cDS PfBtt, W*K. r# i; 
■7— >\Z/1?-7v& ( Polymer Handbook) J , ^4Ji£, VI 

i-675M-vii-7iaMCclBtKcD*Stci D5fc#>&t 

1 (VII-683H) , ( VII-688H— VII-711H ) 

[0034] mi&im?m<Ds pffltt, j: o » $ u < a 

7. 0 (cal/cm 3 ) 1/2 -9. 0 (cal/c 
m 3 ) 1/2 [ 1 4. 3MPa :/i -l 8. 4MPa 1/i ] % 
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-RXfl 2. 0 (ca 1/cm 3 ) t/2 -l 4. 0 (ca 1 
/cm 3 ) 1/1 [24. 5MPa 1/2 -28. 6MP 
a 1 ' 2 ] <Dffifflr&9, 1$CC»4L<tt7, 5(cal 
/cm 3 ) 1/2 -8. 5 (c a 1 /cm 3 ) 1/2 [1 5. 3 
MPa 1/2 -l 7. 4 MP a 1/2 ] , R&l 3. 0 (ca 
i/cm 3 ) 1/2 -1 4. 0 (c a 1 /cm 3 ) 1/2 [2 
6. 6MPa 1/2 -28. 6MPa 1/2 ] <D$LWC$>%> 0 

[0 03 5 ] * F U^X hmNHMudma. 

[0 036] *re84S(4 B#CC<fc 9»*<fc < 

•^AS, 3- Fx^Ait (Mx«, ^7x^3-F^ 

F y^x^XW- 1 ) A^1f7^tP7>^ 
— h, F y ^^x;ux;l/^x^7A^^1f^;l/^n^ 

;u- 1 - (4-^^;U^^x;i.) x;b^x;U^+v- 1 
20 1. 2, 3 - F yXJUsfrxjl/tf* 

W^l/^>Hf> 4 1, 3-^FP-2 - (4-7x 
x;l/X;U^x;b^^^^ ^^) 1 
-1- (4-^5 1 ;U*7^x > »uxjl/^x;l/^^->y^;l') 
- 1 - 1 F'n^^>- l — ov^-f ^-rf*>tt£] , tf* 

v*TV->vmm#. s-Fy7^>m 

% v t+^AXJ^^-F, ^7^t7Ft7>, ^> 
^>FVU-F^i^ttfflrt5 fl cn^CDTfeM^^ 

»jtt*a-t?xtt2««±a*^*>«r««"e#s. 
30 [0037] *«s8syB©«fla*«. T^wcci 

"Ht&vti oommmcMoxo, i-3omssp. » 

^L<(il— 25 HJIpP, $6WJU<(J2-201 

40 ^ (w^tf. mt^mn. ^uy^itiZikymm. r 
)Vzi-A,m. x^f;n, 7^ Fa, ^b>m. x-f- 

"fepyi^E ^;i/tfF-jua, 
[0 03 9 ] C(D^ *FU^ Fffl«jf§a^*SttX 

50 



(7) 



n 

coo4o] mttwmmturte. i/'ja^x^, 
#a*fflc»rff ^ci^^o suioj*»i2. 

0. l-20/im, ^l<«0. 

So 

Iff. sB. iflL itWl/- *f- XeC 
K KrF, KrCL A r F , A r C 1 & <ST) & Zifi 

ffifflSn^o BXx^jW-H:. M^tfl-lOOOm 
J/cm l . jffSKttlO^SOOmJ/cm^r 

[0042] jfeJSWfc J: 9 36K»*»J* O , 
[0 04 3] 

7— h (PGMEA) ^Itll^Ktt^^to -*<*> 
[0044] $/c, *«W<D^ 4- h U^X h/BiS^HHt 

-h (pgmea) trcMLnm^mm^m-ro 

[0 045] 

[0 046] HSfc{*| 1 
[ffc5] 

CH 3 , CH 3 

/-ecH 2 -c- 





10 



20 



30 
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frT>#>l#5* h> 1 . 38g (6. 22^'J^r 

)\>) T#*?>&>2. 16gr(8. 2 4^»J^), 1 
»; p>Ot>*-*^- 3 - b FD+v/T^v>^> 
1- 46 & (6. 1 9 5 y*JU) . aoWJ^M <«Bt*6 
0. 5 0arS:Ati, THF (fh7 
b h*077» 16. 0 0*CC»jK3ttfc. 7 

7X 3rt*«a»asRaBftLft:a, rasasoaft* 6 o *c 
«c«%, ms*h»t> 6BSH«#ufc 0 sie«*^* 

1^><b^x^jl/(7)9 : 1 (#«Jt; 2 5 9 C) ig^ig 
[SPI: 7. 65 (cal/cm 3 ) 1 ^ (=15. 6 
4MPa 1/2 ) ] 5 0 0m 1 CcmtL, ^Ctcikm.®* 
at»JT& C &-Cftt(*:fTofc. @JKLfc%R£«Ei£tt 
BSTH-F16. OOfirCcSlBS-tt. ±a©itlR» 
W»ffi*«0iI'rc4«CJ:0, 9fSBDWAi3. 55g^ 

(tl¥^I^l) ^7 8 00, frf-m&fc (Mw/M 
n)#2. 1 5t?*ofc. J H-NMR (DMSO-d 6 
*) Mttt, 1. 5-2. 5 p pm (:/P— K) <D\% 
#\ 3. lppm, 4. 6ppm v 4. 7ppm^ 

[0047] imm i 
[{be 3 

CH 3 



r 3 / V" 3 / 



CH 3 

/-ecH 2 -c-^. 
CH3-C-CH3 



40 HX; 



Sit*, tttt?-. 3#3* 1 0 0ml itUS? 50 



»t. Stf^. 3 ^3 ^ 9Zffiz.tc loomi %my 

"yX^itC. 5-^*i"JP-/^^-+i/-2, 6-S)l># 
>\*1->i3A*&'5 9 V >2. 06g (9. 
A). 1 - (2 -jt 5 Wa4 )\>**rts-2.-yu\Z 
)l>) T#-7>*>1 . 54g (5. 8 8 3 *J*:lU) . 1 

0. 40 g ( 1 . 6 9 3 . ROVHttffl (f0*^6 

V-6 5) 0. 40g^A*a. THF (^h^ 
tFB7 5» 16. 0 0?l«tfc. *t»T. 7 

^xnrt^iasisassgiu/ca. ra6s©«tt*6o-c 

CCS^. S^#HMT. 6B$p^m^L/fc„ SiCc;?S^^+ 
•9->illE«x^jU©9 : 1 ((«RJt: 2 5"C> US®. 5 

^tfofc. mtobitttmzmmmt. ssthf i 
6. oogfcgsst, ±.&<Dizmm$mrp*m')m.-? 

CiCCiO. Hlfa©^fl§3. 2 2&>&ff/c <> @JRb/c^ 
yv-^GPC^tfOfciC^, Mw (Sfi^^F 
S) *57 6 0 0. ttWSm (Mw/Mn) #2. 0 0 
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r-$>r>tc. 1 H - NMR (DMSO-cUcp) frffiVit, 
1. 5-2. 5ppm (^Q-nca*, 3. lpp 
m. 4. 6ppm. 4. 7 p p ml,C%i^> ?i-)V1imffl 

[0048] mm2 

Ht7] 



CH 3 
-fCH 2 -C-H 

c=o 



CH 3 

-f CH 2 -C— 

c.« 



r 40 



10 



CH3-C-CH3 



3%«> IWf 5 ^ 3*3^*«ifcl00ml*87 

;l/^>^7;U^^^ h>0. 91g (4. lO^J^e 

;W r#v>£>2. I5g (8. 2 15 , l 

h*o^>r^v>^> 20 

1 . 94g (8. 22$'J , Rimtm («Bfc« 

HiSV-6 5) 0. 5 0 g£An, THF (^h^ 
b FH77» 16. 0 0 gCCflgJBS-efco ttt^r. 7 

mm^mmrr. emmmnutco sjsk*^* 

1f><t8^:^;KD9 : 1 (tttSJt ; 2 5°C) S^ffiS 
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6. 00 ±jSOttiW»l^f¥*»0ST 

cticj:*). mm<D fflj\%3. 4 i BttWfc* 

1) ^8 0 0 0, ^l^(Mw/Mn) ^2. 0 8 
~e$>-z>tc 0 l H - NMR (DMSO-d**) ^WTi*. 
1. 5-2. 5ppm(^a-F)OS^ 3. Ipp 
m v 4. 6ppm. 4. 7 p p mtC?*C^>^^^l8SJ 

[0 049] 3¥flGKft 

?Ji/*aT>*-**- h 1 0MHB<t£:7'a 
t*Ix>^U 3— JlHfc^-rf^Jl/JC.— f^l/T-fe^— h (PG 
MEA) <b«^Or, #»Jv-8Kl711«07tF 

1. 0Mm©S3fe®^fiSL//c o ^^h^U-M-CS 

Ki oo°cri 5 0»B^y^-^um «S2 4 7 

Mi30mJ/cm l ri36Lm 10 0TO 
Sgr6 0#WXh^-^U/c o 0. 3 M<D 

OfMBPB&U ft*ty>^U/C(!:C^ 0. 2 0 Mm 



